Alteration of 20S proteasome-subtypes and proteasome activator PA28 in skeletal muscle of rat after induction of diabetes mellitus.
Insulin-dependent diabetes mellitus is known to go along with enhanced muscle protein breakdown. Since evidence has been presented that the ubiquitin-proteasome system is significantly involved in muscle wasting under this condition, we have investigated, whether this biological role goes along with alterations of the proteasome system in skeletal muscle of streptozotocin-diabetic rats. Previously, we have found a drop of overall proteasome activity in muscle extracts of rats after induction of diabetes but no change in total amount of 20S proteasome was detected. In the present investigation under the same diabetic conditions we have measured a significant decrease in the amount of proteasome activator PA28, a finding that explains the loss of total proteasome activity. Since increased mRNA levels of proteasome subunits have been measured in muscle tissue of rats after induction of diabetes, we have isolated and purified 20S proteasomes from muscle tissue of control and 6 days diabetic rats. The specific chymotrypsin-like, trypsin-like, and peptidylglutamylpeptide-hydrolysing activities of proteasomes from diabetic and control rats were found to be not significantly different. Therefore, we have fractionated 20S proteasomes into their subtypes and detected that induction of diabetes mellitus effects a redistribution of subtypes of all three proteasome populations but only the increase in subtype V (immuno-subtype) was statistically significant. This altered subtype pattern obviously meets the requirements to the system under wasting conditions. Since this process goes along with de novo biogenesis of 20S proteasomes, it most likely explains the phenomenon of elevated mRNA concentrations of proteasome subunits after induction of diabetes mellitus.